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(57) Abstract 

A shielded needle assembly includes a needle guard slidably movable along a needle cannula from a Pf^'^.^'"^^ P^^*^'^"^*?'''^ 
distal endTf ?he nSe cannula (214) is exposed to a distal position whe:. the distal end of -^^^^^^^^^^^^ il'SSlaTed o 
the needle guard (230) A hinged ami assembly connects the needle guard (230) assembly to needle hub. A trigger (250) is art culatcd to 
I5e Sle hTat fixation pfoximally of the hinged am.. Distally directed digital forces cause the trigger to rotate such that the tngger 
urges the hinged arm from a collapsed condition to an extended condition. 
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SMIEILB ANID ACTUATOR FOR NEEDLES 

This patent application is a continuation-in-part of U.S. patent application 
Serial Number 08/721,512 filed on September 26, 1996. 

a. Field of the Hmtvcinitaoini. The subject invention relates to safety shields 
for preventing accidental sticks with sharp medical implements. 

2. DcscoDtio nofthePriior Airt. An accidental stick with a used needle 
cannula can transmit disease. As a result, most prior art needle cannulas are 
used with a safety shield for preventing accidental sticks. 

A shieldable needle assembly is taught in U.S. Patent No. 5,348,544. This 
prior art needle assembly includes a needle cannula having a proximal end and 
a pointed distal end. Portions of the needle cannula adjacent its proximal end 
are securely retained in a needle hub. The needle hub is releasably threadedly 
engaged with a luer collar on a syringe. 

The prior art shieldable needle assembly includes a needle guard which is 
slidably movable along the needle cannula from a proximal position 
substantially adjacent the hub to a distal position surrounding the distal end of 
the needle cannula. The needle guard includes a plastic cap configured for 
sliding along the needle cannula and a metallic clip secured in the cap and 
biased against needle cannula as the cap is moved in a distal direction. 
However, once clip passes distally beyond the needle cannula, it will 
resiliently move toward an unbiased condition to protectively cover the distal 
end of the needle cannula. 

The prior art needle assembly further includes a hinged arm assembly for 
initiating movement of the needle guard and for controlling the amount of 
movement of the needle guard along the needle cannula. The hinged arm 
assembly includes a proximal segment hingedly connected to the needle hub 
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and a distal segment articulated to portions of the proximal segment remote 
from the hub. The distal segment of the hinged arm assembly is further 
articulated to the needle guard. 

In the collapsed needle exposing condition the needle guard is 
substantially adjacent to the hub. However, distally directed digital forces 
may be exerted on the hinged arm assembly to urge the hinged arm assembly 
into an extended condition in which its segments are substantially linearly 
arrayed and generally parallel to the needle cannula. This extension of the 
hinged arm assembly will generate sliding distal movement of the needle 
guard along the needle cannula. The dimensions of segments of the hinged 
arm assembly are selected to permit distal portions of the needle guard to 
move beyond the distal end of the needle cannula and to prevent proximal 
portions of the needle guard from moving beyond the distal end of needle 
cannula. 

Movement of hinged £irm assembly from the collapsed condition to the 
extended condition is facilitated by a biased hinge intended to propel the 
needle guard distally. Thus, the user of the prior art shieldable needle 
assembly need not push the hinged arm assembly entirely into the extended 
condition. 

There is a desire to make ftirther improvements over the prior art 
shieldable needle assembly described in U.S. Patent No. 5,348,544. For 
example, it is desired to provide a more visually apparent actuation structure 
for unmistakable encouraging the single handed-single digit actuation for 
which the needle shield assembly is designed. It is further desired to permit 
actuation with even a shorter stroke of movement of the user's finger. This 
latter objective is desirable in that it facilitates easier actuation of the shield. 
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SUMMARY OF THE iM VlENTIION 

The subject invention is directed to an easily shieldabie needle assembly. 
The assembly includes a needle having a proximal end and a pointed distal 
end. The proximal end of the needle may be securely mounted in a needle 
hub, which in turn may be mounted releasably on a hypodermic syringe or 
other medical implement. The assembly further includes a needle guard that 
is slidably movable along the needle cannula from a proximal position where 
the distal end of the needle is exposed, to a distal position where the distal end 
of the needle is safely shielded by the needle guard. The needle guard may 
include a plastic cap and a metallic clip. The clip may be securely retained 
between the cap and the needle, and may be configured for slidable 
engagement with the needle as the guard moves toward its distal position. 
However, portions of the clip are configured to protectively cover the pointed 
distal end of the needle after sufficient distal movement of the needle guard. 

The shieldabie needle assembly of the subject invention further includes 
a hinged arm assembly connecting the needle guard with structure spaced 
proximally from the distal end of the needle. For example, the hinged arm 
assembly may include a proximal segment articulated to structure near the 
proximal end of the needle and a distal segment articulated to the needle 
guard. The proximal and distal segments of the hinged arm assembly may be 
articulated to one another and may include biasing means for selectively 
urging the needle guard toward its distal position. The biasing means may be 
stable in both the proximal position of the needle guard and in the distal 
position thereof, such that the biasing means is not pre-stressed in either of 
these extreme positions of the hinged arm assembly. The hinged arm 
assembly is dimensioned to permit the needle guard to protectively shield the 
pointed distal end of the needle when the hinged arm assembly is extended. 
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However, these dimensions also prevent the needle guard from moving 
distally beyond the needle. 

The shieldable needle assembly further includes a trigger articulated to a 
location proximally of the hinged arm assembly. The trigger includes an 
actuating surface dimensioned and configured for convenient digital activation 
by a thumb or forefinger of the hand holding the medical implement to which 
the shieldable needle assembly is connected. The trigger further may include 
a cam edge or cam surface for engaging portions of the hinged arm assembly 
and urging the hinged arm assembly from the collapsed condition into the 
extended condition. The trigger may be dimensioned, configured, textured 
and/or colored to be clearly distinguishable from other portions of the 
shieldable needle assembly and to provide a clear indication of its intended 
function. 

In use, distally directed digital forces may be exerted on the actuating 
surface of the trigger to cause the trigger to rotate about its hinged connection. 
These digital forces will cause the cam surface or edge of the trigger to engage 
proximally facing surfaces of the hinged arm assembly and to cause the hinged 
arm assembly to quickly move from its collapsed condition into its extended 
position. The trigger may be configured to ensure that c£unming forces are 
exerted throughout the range of movement of the hinged arm assembly. 
Alternatively, the cam may merely urge the hinged arm assembly into a 
position where the spring means will urge the hinged arm assembly into the 
extended position without the benefit of continued pressure by the cam of the 
trigger. In other embodiments, movement of the hinged arm assembly from 
the collapsed to the extended condition may be attributable to a combination 
of spring forces and digital forces transmitted through the trigger. 

The trigger can provide an enhanced mechanical advantage, £ind hence 
easier actuation, while also providing a clearer indication of preferred 
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operation of the shieldable needle assembly. The trigger can also function to 
help lock the hinged arm in its extended position. 

Tffiffi UF.nr BR^CmF TlION OIF THE PIRAWUNGS 

Fig. 1 is a side-elevational view of a prior art shieldable needle 
assembly. 

Fig. 2 is a side-elevational view of a shieldable needle assembly of the 
present invention in a ready-to-use condition. 
10 Fig. 3 is a cross-sectional view taken along line 3-3 in Fig. 2. 

Fig. 4 is a side elevational view similar to Fig. 2, but showing the 
shieldable needle assembly in an intermediate position. 

Fig. 5 is a side elevational view similar to Figs. 2 and 4 but showing 
the shieldable needle assembly in a fully extended condition for protectively 
1 5 shielding the distal tip of the needle caimula. 

Fig. 6 is a perspective view of another embodiment of the shieldable 
needle assembly of the present invention. 

Fig. 7 is a side elevational view of the needle shield assembly of Fig. 
6 illustrated in the ready-to-use condition. 
20 Fig. 8 is a side-elevational view showing the shieldable needle 

assembly in an intermediate position. 

Fig. 9 is a side-elevational view showing the shieldable needle 
assembly in a fully extended condition. 

Fig. 10 is a cross-sectional view of the needle shield assembly of Fig. 

25 6 taken along line 10-10. 

Fig. 1 1 is a side-elevational view of the proximal end of the needle 

shield assembly of Fig. 9. 
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mTA)(Jl.F.P PlgSCRIfPTIFON OF THE F REFERMETH) EMBOMMF.l^T 

While this invention is satisfied by embodiments in many different 
forms, there is shown in the drawings and will be herein described in detail a 
preferred embodiment of the invention with the understanding that the present 
disclosure is to be considered exemplary of the principles of the invention and 
is not intended to limit the scope of the invention to the embodiment 
illustrated. The scope of the invention will be measured by the appended 
claims and their equivalents. 

Adverting to Fig. 1, a needle shield assembly 1 12 includes a needle 
guard 140 which is slidably movable along needle cannula 114 from a 
proximal position substantially adjacent to hub 120 to a distal position 
surrounding distal end 1 1 8 of needle cannula 114. The needle shield assembly 
is connected to syringe 122. Needle guard 140 includes a plastic cap 142 
configured for sliding along the needle cannula. Needle guard 140 further 
includes a metallic clip 144 secured in cap 142 and biased against the needle 
cannula as cap 142 is moved in a distal direction. When clip 144 passes 
distally beyond needle carmula 114, the clip will resiliently move toward an 
unbiased condition to protectively cover distal end 1 18 of the needle cannula. 

The prior needle assembly further includes a hinged arm assembly 1 54 
for initiating movement of needle guard 144 and for controlling the amount of 
movement of the needle guard along the cannula. Hinged arm assembly 154 
includes a proximal segment 156 hingedly connected to the needle hub and the 
distal segment 158 articulated to portions of the proximal segment 156 remote 
from hub 120. Distal segment 158 of the hinged arm assembly is further 
articulated to the needle guard. 

Fig. 1 shows the prior art hinged arm assembly 1 54 in a collapsed 
condition such that needle guard 140 is substantially adjacent to hub 120. 
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However, distally directed digital forces may be exerted on hinged arm 
assembly 1 54 to urge the hinged arm assembly into an extended position in 
which segments 156 and 158 are substantially linearly arrayed and generally 
parallel to the needle cannula. The extension of hinged arm assembly 154 will 
5 generate sliding distal movement of needle guard 140 along the needle 

cannula. The dimensions of segments 156 and 158 of the hinged arm 
assembly are selected to permit distal portions of needle guard 140 to move 
beyond distal end 1 1 8 of the needle cannula and to prevent proximal portions 
of needle guard 140 for moving beyond distal end 1 18 of needle cannula. 

1 0 Movement of hinged arm assembly 1 54 from the collapsed condition, 

illustrated in Fig. 1, to the extended position is facilitated by a biasing hinge 
intended to propel the needle guard distally. Thus, the user of the prior art 
needle shield assembly need not push the hinged arm assembly 154 entirely 
into the extended position. 

1 5 A shieldable needle assembly in accordance with the present invention 

is identified generally by the numeral 12 in Figs. 2-6. Shieldable needle 
assembly 12 includes a needle cannula 14 having opposed proximal and distal 
ends 1 6 and 1 8 and a lumen extending continuously therebetween. Proximal 
end 16 of needle cannula 14 is securely embedded in a unitarily molded 

20 thermoplastic hub 20. Hub 20 is configured for releasable cormection to a 

hypodermic syringe 22. 

Syringe 22 includes a tubular syringe barrel 24 having a proximal end 
(not shown), an opposed distal end 28 and a fluid receiving chamber 30. Tip 
34 projects distally from distal end 28 of syringe barrel 24 and includes a 

25 passage 36 extending therethrough for communication with chamber 30. A 

generally cylindrical luer collar 38 concentrically surrounds tip 34 and 
includes an array of threads for releasable engagement with projections on hub 
20 of shieldable needle assembly 12. 
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Shieldable needle assembly 12 further includes a needle guard 
assembly 40 having a cap 42 and a clip 44 which is preferably metallic. Cap 
42 includes opposed proximal and distal end walls 46 and 48 and a chamber 
50 therebetween. Proximal and distal end walls 46 and 48 each include a 
needle receiving aperture therethrough such that cap 42 can be slidably 
engaged over needle cannula 14. Thus, cap 42 can be slidably moved from a 
proximal position substantially adjacent needle hub 20 to a distal position 
where cap 42 substantially surrounds and encloses distal tip 1 8 of needle 
cannula 14. 

Metallic clip 44 of needle guard assembly 40 includes a proximal leg 
52 with an aperture through which needle cannula 14 extends. Metallic clip 
44 further includes a distal leg 53 bent to be substantially orthogonal to needle 
cannula 14. Portions of metallic clip 44 between proximal and distal legs 52 
and 53 are resiliently deflected such that distal leg 53 is biased against the 
exterior of needle cannula 14. Thus, clip 44 will slide with cap 42 along 
needle cannula 14. Portions of metallic clip 44 between the proximal and 
distal legs thereof are configured to bias the distal leg of metallic clip 44 
against needle cannula 14. Thus, distal leg 53 of metallic clip 44 will slide 
against needle cannula 14 as needle guard assembly 40 is slidably advanced 
from its proximal position shown in Fig. 2 to its distal position shown in Fig. 
5. However, after sufficient distal movement, distal leg 53 of clip 44 will 
advance beyond distal end 1 8 of needle cannula 14. Metallic clip 44 will then 
resiliently return toward an xmdeflected or less deflected condition in which 
distal leg 53 protectively covers distal end 18 of needle cannula 14. Thus, 
metallic clip 44 will prevent a proximal movement of needle guard assembly 
40 that could re-expose tip 18 of needle cannula 14. 

Shieldable needle assembly 12 further includes a hinged arm assembly 
54 having a proximal segment 56 and a distal segment 58. Proximal segment 
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56 of hinged arm assembly 54 has a proximal end articulated to needle hub 20 
and a distal end articulated to the proximal end of distal segment 58. Distal 
segment 58 of hinged arm assembly 54 is further articulated to needle guard 
assembly 40. The articulation between proximal segment 56 and hub 20 may 
be by a spring hinge, such as the over center hinge shown in U.S. Patent No. 
5,348,544. Such a hinge develops stored energy during initial stages of 
opening and then uses that stored energy to complete the opening. The 
articulation of distal segment 58 of hinged arm assembly 54 to needle guard 
assembly 40 may include a flexible connection to portions of cap 42 near 
proximal end wall 46. 

Hinged arm assembly 54 can be folded into a collapsed condition as 
shown in Fig. 2 such that needle guard assembly 40 is substantially adjacent 
hub 20. However, hinged arm assembly 54 can be extended to permit needle 
guard assembly 40 to slidably advance toward distal end 1 8 of needle cannula 
14. Proximal and distal segments 56 and 58 of hinged arm assembly 54 are 
dimensioned relative to one another to permit needle guard assembly 40 to 
slidably advance into surrounding relationship with distal end 18 of needle 
cannula 14. However advancement of needle guard assembly 40 distally 
beyond needle cannula 14 is positively presented by hinged arm assembly 54. 

Shieldable needle assembly 12 further includes a trigger 60 articulated 
proximally of hinged arm assembly 54 for rotation about an axis transverse to 
needle cannula 14, as defined by hinge 65, and substantially parallel to the 
rotational axes of articulated arm assembly 54. Trigger 60 further includes a 
preferably convexly shaped, arcuate cam edge 62 at locations thereon remote 
from the articulated connection to needle hub 20. Additionally, trigger 60 
includes an actuating face 64 facing substantially proximally in the articulated 
position depicted in Fig. 2, Actuating face 64 is preferably a non-planer 
surface such as a surface having a plurality of ridges 66 for facilitating digital 
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manipulation of trigger 60. Surface irregularities other than ridges 66 may be 
provided for achieving these purposes. 

Fig. 2 shows shieldable needle assembly 12 in its ready-to-use 
condition. In this condition needle guard assembly 40 is disposed in a 
proximal position on needle cannula 14 substantially adjacent hub 20. 
Additionally, in this ready-to-use condition, hinged arm assembly 54 is 
substantially collapsed such that proximal and distal segments 56 and 58 
thereof are adjacent one another. Still further, in this ready-to-use condition 
shown in Fig. 2, trigger 60 is aligned substantially orthogonal to needle 
cannula 1 4 with camming edge 62 of trigger 60 being in abutting contact with 
portions of hinged arm assembly 54 substantially adjacent the articulation 
between proximal and distal segments 56 and 58 thereof and, preferably, 
primarily in contact with the proximal segment. 

Shieldable needle assembly 12 is used by exerting distally directed 
digital pressure on actuating face 64 of trigger 60. Ridges 66 on actuating face 
64 prevent the thumb or forefinger exerting the digital pressure from sliding 
off trigger 60. These distally directed digital forces on trigger 60 cause trigger 
60 to rotate about its hinged connection to hub 20 to further cause cam edge 
62 of trigger 60 to exert forces on portions of proximal segment 56 of hinged 
arm assembly 54 remote from hub 20. These forces on proximal segment 56 
of hinged arm assembly 54 cause proximal segment 56 to rotate about its 
hinged connection to hub 20 and fiirther cause hinged arm assembly 54 to 
move toward an extended condition. 

Needle guard assembly 40 will slidably advance distally along needle 
cannula 14 as hinged arm assembly 54 is extended, as shown in Fig. 4. 
Additionally, arcuate cam edge 62 of trigger 60 will slide along proximal 
segment 56 of hinged arm assembly 54 as both the proximal segment 56 and 
trigger 60 rotate. Thus, even though the relative orientation of proximal 
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segment 56 of hinged arm assembly 54 changes, continued distally directed 
forces will be exerted thereon by camming edge 62 of trigger 60. 

Continued distally directed digital forces on trigger 60 will propel 
needle guard assembly 40 toward distal end 18 of needle cannula 14 and into 
the shielding position shown in Fig. 5. This propulsion of needle guard 
assembly 40 distally may be facilitated by biasing forces exerted by the over 
center hinge connection of proximal segment 56 of hinged arm assembly 54 
to hub 20. In the ftilly extended condition of hinged arm assembly 54, distal 
leg 53 of metallic clip 44 will have passed beyond distal end 18 of needle 
cannula 14. Clip 44 then will resiliently return toward an undeflected 
condition such that distal leg 53 covers distal end 1 8 of needle cannula 14 to 
prevent re-exposure of distal end 18. Thus, extended hinged arm assembly 54 
will prevent needle guard assembly 40 from moving distally beyond needle 
cannula 14 and metallic clip 44 will prevent needle guard assembly 40 from 
moving proximally into a position where distal end 18 of needle cannula 14 
may be re-exposed. 

Trigger 60 of shieldable needle assembly 12 defines a clearly 
identifiable location for exertion of the distally directed digital forces. 
Additionally, trigger 60 enables the distally directed digital forces to be 
exerted from a location further from distal end 18 of needle cannula 14. The 
combined effect of continuous distal forces exerted by camming edge 62 of 
trigger 60 and the biasing effect of the hinged connection between arm 
assembly 54 and hub 20 enables rapid shielding operation. 

Referring to Figs. 6-11, a shieldable needle assembly 212 in 
accordance with the present invention includes a needle cannula 214 having 
opposed proximal and distal ends 216 and 218 and a lumen extending 
therethrough. Proximal end 216 of the needle cannula is connected to hub 
220. Hub 220 is configured for releasable connection to a hypodermic syringe 
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such as hypodermic syringe 22 described with the embodiment of Figs. 2-5 or 
another fluid handling device. In this embodiment, hub 220 includes an inner 
hub element 221 and an outer housing element 222 connected to the hub 
element. It is within the purview of the present invention to have a unitarily 
molded hub without separate elements. 

Shieldable needle assembly 212 further includes a needle guard 230 
having a passageway 232 therethrough. 

Needle guard 230 can be slidably moved from a proximal position 
substantially adjacent to hub 220 to a distal position where the needle guard 
substantially surrounds and encloses sharp distal tip 2 1 9 of the needle cannula. 
Although the distal tip of the needle cannula in this embodiment is sharp it is 
within the purview of the present invention to include a needle cannula having 
a blunt distal tip. 

Shieldable needle assembly 212 further includes a hinged arm 240 
having a proximal segment 242 and a distal segment 244. Proximal segment 
242 has a proximal end articulated to hub 220 through hinge 246 and a distal 
end articulated to the proximal end of distal segment 244 through hinge 248. 
The articulation of distal segment 244 to needle guard 230 is through living 
hinge 249. In this preferred embodiment hinges 246 and 249 are living hinges 
while hinge 248 is a conventional hinge. It is within the purview of the 
present invention to include ail living hinges or all conventional hinges, or any 
combination of living hinges, conventional hinges or linkages or structures 
which perform a hinge function. 

Hinged arm 240 can be folded into a collapsed position as shown in 
Fig. 7 such that needle guard 230 is substantially adjacent to hub 220. Hinged 
arm 240 can be extended so that needle guard 230 slidably advances toward 
distal end 21 8 of the needle cannula as illustrated in Figs. 8 and 9. Proximal 
and distal segments of the hinged arm assembly are dimensioned relative to 
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one another to permit the needle guard to slidably advance into a surrounding 
relationship with the distal tip of the needle cannula. However, advancement 
of the needle guard 230 distally beyond the distal end of the needle cannula is 
prevented by hinged arm 240. 

5 The shieldable needle assembly 212 further includes a trigger 250 

articulated proximally of hinged arm 240 for rotation about an axis 
substantially transversed to needle cannula 214, as defined by hinge 252. 
Trigger 250 preferably includes a convex-shaped cam edge 253 at a location 
remote from the articulated connection to hub 220. Trigger 250 includes an 

1 0 actuating face 254 facing substantially proximally in the articulated position 

of Fig. 7. Actuating face 254 is preferably a non-planar surface such as a 
surface having a plurality of ridges 255 for facilitating digital manipulation of 
the trigger. 

Fig. 7 shows shieldable needle assembly 212 in its ready-to-use 
1 5 condition. In this condition, the needle guard 230 is disposed in a proximal 

position on needle cannula 214 substantially adjacent to hub 220. In this 
teady-to-use condition, hinged arm 240 is substantially collapsed, and trigger 
250 is preferably, but not necessarily, in abutting contact with portions of 
hinged arm 240. 

20 Shieldable needle assembly 212 is used by exerting distally directed 

digital pressure on articulating face 254 of the trigger. Ridges 255 on 
actuating face 254 help prevent the thumb or forefinger exerting the digital 
pressure from sliding off the trigger. The distally directed force on trigger 250 
causes the trigger to rotate about its hinged connection to hub 220 to further 

25 cause the trigger to exert forces on hinged arm 240. These forces on the 

hinged arm cause proximal segment 242 to rotate about its hinged connection 
to hub 220 and further cause hinged arm 240 to move toward its extended 
condition. 
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Needle guard 230 will slidably advance distally along needle cannula 
214 as hinged arm 240 is extended, as illustrated in Fig. 8. In this 
embodiment, cam edge 253 of trigger 250 will slide along proximal segment 
242 of hinged arm 240 as both the proximal segment 242 and trigger 250 
rotate. Thus, even though the relative orientation of the proximal segment of 
the hinged arm assembly changes, continued distally directed forces will be 
exerted thereon by cam edge 253 of the trigger. 

Continued distally directed forces on trigger 250 will cause needle 
guard 230 to move toward distal end 218 of the needle cannula and into the 
shielding position illustrated in Figs. 6, 9 and 10. As illustrated, needle guard 
230 is in its distal position where it surrounds the distal tip 219 of needle 
cannula 214 and hinged arm 140 is in its extended position. In this position 
it is preferable to provide means for locking the needle guard in its distal 
position. Means for locking the needle guard can include a clip or other 
mechanism in the needle guard, as taught in the embodiment of Figs. 2-5, 
wherein portions of the clip pass over the distal end of the needle when the 
needle guard is in its distal position thereby preventing proximal motion of the 
needle guard which will re-expose the distal tip of the needle. In this 
embodiment, means for locking the needle guard in the distal position includes 
interacting structure on the trigger and the hub for locking the trigger to the 
hub when the needle guard is in the distal position so that the hinged arm is 
prevented, by contact v^th the trigger, from moving back to its collapsed 
position. Locking can be accomplished by interaction between a projection 
256 on trigger 250 which engages a protuberance 224 on hub 220 when the 
needle guard is in the distal position, as best illustrated in Fig. 11. In this 
embodiment, an additional projection 257 and an additional protuberance 226 
are provided. Digital force on the trigger can be used to force the projections 
on the trigger past the protuberances on the hub, in a snap-fit like arrangement, 
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to lock the trigger to the hub and prevent the trigger from rotating back to the 
ready-to-use position. While locked, the cam edge on the trigger 253 or other 
surface of the trigger preferably contacts the hinged arm and prevents the 
hinged arm from pivoting into its collapsed position and re-exposing the distal 
tip of the needle cannula. Locking means may also be provided by a 
projection on either the trigger or the hub which lockably engages an aperture 
on the other of the trigger and the hub. Preferably, a tapered projection having 
an undercut tip may be placed on the hub and an aperture in the trigger so that 
when the trigger is rotated into contact with the hub the projection will snap 
through the aperture and lock the trigger to the hub. Also, the aperture can be 
in the hub and the projection on the trigger. Locking can also be accomplished 
by having interacting structure between the trigger and the hinged arm or the 
hinged arm and the hub, all of which are within the purview of the present 
invention. 

It is also within the purview of the present invention to include 
embodiments wherein the needle cannula is permanently affixed to a tip on the 
distal end of a syringe barrel. In this embodiment the tip is configured to 
function as the hub described hereinabove. This embodiment is particularly 
suitable for prefiUed syringes which are routinely provided with needles which 
are permanently attached to the distal tip of a syringe barrel wherein the distal 
tip of the barrel is a hub-shaped element integrally formed with the barrel. 
Accordingly, the term hub as used herein can also include the distal tip of a 
syringe barrel. 
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1 1 . A shieldable needle assembly comprising: 

2 a needle having proximal and distal ends; 

3 a hub securely mounted around said proximal end of said needle; 

4 a needle guard slidably mounted on said needle and movable from a 

5 proximal position where said distal end of said needle is exposed to a distal 

6 position where said needle guard guards said distal end of said needle; 

7 a hinged arm articulated to said hub and to said needle guard and being 

8 movable from said collapsed condition where said needle guard is in said 

9 proximal position to an extended condition where said needle guard is in said 

10 distal position on said needle; and 

1 1 a trigger articulated to said hub at a location proximally of said hinged 

12 arm, said trigger including a cam surface spaced from said hub and slidably 

13 engageable with said hinged arm such that articulation of said trigger toward 

14 said hinged arm urges said hinged arm into said extended condition and said 

1 5 needle guard into said distal position on said needle. 

2. The shieldable needle assembly of Claim 1 further including 
means for locking said needle guard in said distal position. 

1 3. The shieldable needle assembly of Claim 1, wherein said 

2 hinged arm includes a proximal segment articulated to said hub and a distal 

3 segment articulated to said needle guard, said proximal and distal segments of 

4 said hinged arm being articulated to one another, said cam surface of said 

5 trigger being slidably engaged primarily with said proximal segment of said 

6 hinged arm. 
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4. The shieldable needle assembly of Claim 1 , wherein said cam 
surfaces comprises a convex edge at a location on said trigger remote from the 
articulation of said trigger to said hub. 

5. The shieldable needle assembly of Claim 1 , wherein said hub 
includes opposed proximal and distal ends, said hinged arm being articulated 
to said distal end of said hub. 



1 6. The shieldable needle assembly of Claim 2, wherein said means 

2 for locking said needle guard in said distal position comprises said needle 

3 guard including a cap and a metallic clip engaged in said cap, said metallic 

4 clip being biased against said needle when said needle guard is in said 

5 proximal position, such that stored energy in said clip urges said clip over said 

6 distal end of said needle when said needle guard is in said distal position. 

1 7. The shieldable needle assembly of Claim 2 wherein said means 

2 for locking said needle guard in said distal position comprises interacting 

3 structure on said trigger and said hub for locking said trigger to said hub when 

4 said needle guard is in said distal position so that said hinged arm is prevented, 

5 by contact with said trigger, from moving back to its collapsed position. 



8 . The shieldable needle assembly of Claim 2 wherein said trigger 
includes a projection that engages a protuberance on said hub when said 
needle guard is in said distal position. 



9. The shieldable needle assembly of Claim 2 including a 
projection on either of said trigger and said hub, said projection being 
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lockingiy engaged in an aperture in said other of said trigger and said hub 
when said needle guard is in said distal position. 

10. The shieldable needle assembly of Claim 1 wherein said hub 
comprises an inner hub element and an outer housing element connected to 
said hub element, and said trigger and said hinged arm arc connected to said 
housing element. 
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